Reagents and solvents used were of commercially available reagent quality. The di-Schiff base L was prepared by the (2+1) condensation of salicylaldehyde with 1,2-diaminopropane in methanol at room temperature. Further isolation was not carried out and the ligand solution was subsequently used for the preparation of the metal complex. To a methanol solution (5 ml) of Cr(NO 3)2 · 6H2O (245 mg, 1 mmol) was added a methanol solution (3 ml) of L (1 mmol) with stirring for 30 min. Upon slow diffusion of diethyl ether into the above resulting solution for two days, large green prismatic crystals of the title complex were deposited and collected by filtration, respectively washed with methanol and diethyl ether and dried in a vacuum desiccator over silica gel.
Source of material
Reagents and solvents used were of commercially available reagent quality. The di-Schiff base L was prepared by the (2+1) condensation of salicylaldehyde with 1,2-diaminopropane in methanol at room temperature. Further isolation was not carried out and the ligand solution was subsequently used for the preparation of the metal complex. To a methanol solution (5 ml) of Cr(NO 3)2 · 6H2O (245 mg, 1 mmol) was added a methanol solution (3 ml) of L (1 mmol) with stirring for 30 min. Upon slow diffusion of diethyl ether into the above resulting solution for two days, large green prismatic crystals of the title complex were deposited and collected by filtration, respectively washed with methanol and diethyl ether and dried in a vacuum desiccator over silica gel. Yield 61%. Elemental analysis: found -C, 47.68%; H, 4.74%; N, 9.59%; calc. for C 17H20CrN3O7 -C, 47.45%; H, 4.68%; N, 9.76%.
Experimental details
During the preparation of the crystals of the title complex, some viscous compounds are always accompanied. When the viscous compounds were washed away, the crystals (used for X-ray determination) became un-shiny. Reflections at high 2q angles are very weak, so most of the reflections with 2q > 46°were removed from the data.
Discussion
The research in the design of infinite molecular components with specific chains and networks, or so-called crystal engineering, has become an area of current interest over recent years. Much work has focused on the use of tri-or tetra-dentate Schiff base to act as ligands to ligate metal ions, generating simple structure units, which are further linked by some special bridges to obtain oligomeric and polymeric metal complexes with infinite chain structures and two-or three-dimensional networks. During our exploring ways to synthesizing chromium(III) polymeric complexes with chain structure, we isolated a simple Cr(III) complex with a di-Schiff base. The title complex exists as discrete molecule in the solid state. Each simplest structure unit of the complex consists of one complex cation and one nitrate anion. In the cation, the Cr(III) atom is six-coordinated to form a slightly distorted octahedron (the diagonal angles are 172.7(2)°, 173.7(2)°, and 178.6(2)°) with two nitrogen and two oxygen atoms from di-Schiff base ligand, and two oxygen atoms form two water molecules. The four atoms, N(1), N(2), O(1), and O(2) from the Schiff base constitute the coordination equatorial plane and the chromium atom is situated inside the plane with a very small deviation of 0.005 Å. The two oxygen atoms from the water molecules occupy the axial positions with significantly longer average Cr-O bond lengths of 1.975(5) Å than the mean metal-oxygen (phenoxo) distance of 1.914(4) Å. The very strong hydrogen bonds between the coordinated water molecules and phenoxo oxygen atoms, and water with nitrate oxygen atoms, join the neighboring cations along c-axis into a one-dimensional chain. There is a small channel inside each chain with the diameter about 2 Å. 
